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CLAIMS 
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What is claimed is: 




u ^ replicate 1 



composition comprising 

suspension of a biomolecule-binding 
ispersed in a liq uid, wherein particles 
said colloidal suspension are 
r e ; and 

a biomolecule, wherein said 
biomolecules aVe distriNputed\throughout said colloidal 
suspension and\ are bouhd to\ sajjd matrix material 
particles . 

The liquid composition of c laim 1\ wherein said 
biomolecule-binding matrix material is nitrocellulose, 
polyvinyl difluoride or activated nylon. 



20 



25 



37 TTTB — ir iquid comp os ^-ns^n of claim 1, wherein said 

biomolecule is a biopol^ 



4 ^£he liquid composition of claim 1, wherein said 

biomolecule^Trs-^ nucleic^ acid or oligonucleotide. 

claim 1, wherein said 




6. The liqui 
biomolecules are uni 
colloidal suspension . 



claim 1, wherein said 
hout said 
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7. \ The liquid composition of claim 1, wherein more than 
one species of biomolecule is distributed throughout said 
colloidal suspension and bound to said matrix material 
particla 



10 



15 



20 



8 



The ljjquid composition of claim 1, wherein said more 



than one species of biomolecule comprise two or more 
different biomolecule probes. 



9. The liquid corr^^sition of claim 1, wherein s^ aid ^* 



ore 



than one species of \foiomolecule comprise one or more 
biomolecule probes and\\ blocking piomolecule, wherein 



said blocking biomolec 
biomolecule-binding matrix mk^ 
one or more biomolecule probes 

10. The liquid composition 




sites on said 
not occupied by said 



aim 1, wherein said 



binding of said biomolecules is covaPent binding. 



11. The liquid composition of claim \l, wherein said 



binding of said biomolecules . is non-covaleVt binding, 



25 



12 



The liquid composition of claim 1, 



lerein said 



binding of said biomolecules is electrostatic oinding, 



13. The liquid composition of claim 1, wherein said 
binding of said biomolecules is adsorption onto a surface 
of said matrix material particles. 
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14. The liquid composition of cl a im 1 , wherein a first 
reference dye\ is distributed throughout said colloidal 
suspension and\ wherein ^Eh^^ concentration of said first 
reference dye hbs a known quantitative relationship with 
(^he^concentrati\n of said biomolecule-binding matrix 
material . 



15. The liquid composition of claim 1, wherein a second 
reference dye is disrt:rifca^ted throughout said colloidal 
suspension and whereirA^tlie--^concentration of said second 
reference dye has a kno^n quantitative relationship with 
said biomolecule. 



16. A liquid composition comprising 

a colloidal suspension of a biomolecule-binding 
matrix material dispersed in >a liquid, wherein particles 
of said matrix material in saJxi colloidal suspension are 
of a defined particle size. 



17. The liquiU — eefapo.^X^ogf^f claim 16, wherein said 
biomolecule-binding matrix^ material Ts — nifexooelJ-ulose, 
polyvinyl difluoride or activated nylon. 




18. The^^Liquid composition of claim 16, wherein a 
Inference dye is" — distributed throughout said colloidal 
suspension and wherein TElTe-^^concentration of said 
reference dye has a known quantitative^reJ^ationship with 



-35- 



ATTORNEY DOCKET NO. CBR-001XX 
WEINGARTEN, SCHURGIN, 
GAGNEBIN & HAYES LLP 
TEL. (617) 542-2290 
FAX. (617) 451-0313 



concentration of said biomolecule-binding matrix 
materia 

19. The liqfciid composition of claim 16, wherein said 
particles of matrix material have a diameter of less than 



10 



20. The liquid composition of claim 16, wherein said 
particles of matrix materials, have a diameter of less than 

? 

0 . 5 jam . Q 



15 



20 



21. The liquid composition of claim 16, wherein said 
particles of matrix material have a diameter of less than 
0.25 jam. 0 ^ 



22. A micronorous matrix system for analysis or 
preparation of Jbiomolecules, said system comprising 
a solid support; and 



an "aliquot \of the liquid composition of claim 1 

\ ^ 

deposited on said \support . 



23. The microporoufe ?ni^t:rix system of claim 22, wherein 
said solid support j>¥ planar. " 



25 24. The microporous matrix system of claim 22, wherein 

\ — ) 

said solid support is a flexible tape. 

25. The microporous matrix system of claim 23, wherein 
said solid support is a guass slide. 
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26. The\ microporou\ matrix system of claim 22, wherein 
multiple \ aliquots \>f said liquid composition are 
deposited \on said support. 

27. The mi>croporous matrix system of claim 26, wherein 
said multiple aliquots ar^y deposited on said support in 
discrete spots 



28 



The microt 



'matrix system of claim 22, wherein 



said solid suppoWt is in the form of microbeads. 



15 



29. The micropores matrix system of claim 22, _ wherein 

said solid support is a separation column having an 

inside surface af^d said aliquot of said liquid 

composition is deposited on said inside surface. 



20 



30. A powder of microfine particles, said powder 
comprising an aliquot of the liquid composition of claim 
1 or claim 16 from which liquid has been Yemoved. 



31. The powder of claim 30, wherein said particles have 



a diameter of less than 10 ym. 



25 32. The powder of claim 30, wherein said particles have 

a diameter of between 100 and 500 nm. 



33. A microarray havirr 
the composition of ea' 




multiplicity of spots, \wherein 
f said spots comprises a 
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biomolecule-binding matrix material, a first biomolecule 
bound to said matrix material and a second biomolecule 
bound to said matrix material, wherein the concentration 



of said matrix material and the concentration of said 
first b i 6mol^pu±e--va-r-i-e s— among— t'he~~sa±d— sp© t s . 



34. The microarray of claim 33, wherein said first and 
second biomolecyles are biomolecule probes - 

10 35. The microaAray of claim 33, wherein said first 

biomolecule is k biomolecule probe and said second 
biomolecule is a\ blocking biomolecule, wherein said 
blocking biomolecule blocks sites on said biomolecule- 
binding matrix, material not occupied by said biomolecule 
15 probe. 



20 



36. The microarray of\ claim 33, further comprising in at 
least one spot a fi^y^t"^ reference dye, wherein the 
concentration of said fftrs^tS- Reference dye has a defined 
quantitative relationship to the concentration of said 
biomolecule-binding matrix\material , 



37. The microarray of claim\33, further comprising in at 
25 least one spot a second Reference dye, wherein the 

concentration of said second reference dye has a defined 
quantitative relationship to ti^ie concentration of said 
first biomolecule . 



30 



-38- 



ATTORNEY DOCKET NO. CBR-001XX 
WEINGARTEN, SCHURGIN, 
GAGNEBIN & HAYES LLP 
TEL. (617) 542-2290 
FAX. (617) 451-0313 



# 



10 



38. A rpicroarray having a multiplicity of spots, said 
microarr^y characterized in that the composition of each 
spot comprises: 

a biomolecule-binding matrix material; 

a first biomolecule bound to said matrix material; 

and 

a second biomolecule bound to said matrix material, 
wherein said\ relative concentrations of said matrix 
material and said first biomolecule may vary among said 
multiplicity on said spots and wherein the quantity of 
said biomoleculA-binding matrix material present in each 
>spot is determined independently from spot to spot 
throughout said multiplicity of spots. 



15 



20 



25 



39. A microarray \on a solid support surface, said 
microarray having la ^\auJ^iplicity of spots, said 
microarray character 4^ e ^ i- n that the composition of each 
spot comprises: 

a biomolecule-bindAng matrix material; and 
a first biomolecule\ bound to said matrix material, 
wherein the thickness of ^ach of said spots is less than 
10 ym. 



40. The microarray of cLajjaA39, wherein the thickness of 
each of said spots is less tha^i 5 \im, less than 2.5 pm or 
less than 1 \xm. 
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41. A \microarray on a solid support surface, said 
microarray having a multiplicity of spots, said 
microarray characterized in that: 

the composition of each of said multiplicity of 
spots comprises a biomolecule-binding matrix material and 
a biomolecule bound to said matrix material; 

each of\said multiplicity of spots is greater than 
or equal to lAo ym in diameter; and 

the volume of each of said multiplicity of spots is 
less than 100 nl\ 



42. The microarray of claim 41, wherein the volume of 
each of said spots is less than 50 nl or less than 20 nl . 



15 43. A method for detecting a biomolecule analyte in a 

liquid sample, said meVhod comprising the steps of: 

providing the miciroarray of claim 33, said spots in 
said microarray comprising a biomolecule probe capable of 
binding with said biomolecule analyte; 

20 contacting said micrcoa^nsay with said liquid sample 

and incubating said liquid jsan^M-e^jvith said microarray to 
permit binding of said biomolecule analyte with said 
biomolecule probe ; 

removing any unbound portion of said liquid sample 

25 from said microarray; 

contacting said microarray ^ith developing reagent, 
said developing reagent comprising optically detectable 
molecules, said optically detectable molecules reacing 
with and binding to selected individual spots, said 

30 reacting and binding of said optically detectable 
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^molecules to said spots being dependent on the presence 
said biomolecule analyte in said liquid sample; 

removing said developing reagent from said 
mic^oarray following said reaction and binding of said 
optically detectable molecules; and 

analyzing said microarray for optical detection of 
said optically detectable molecule to determine the 
presence \f said biomolecule analyte in said liquid 
sample . 

44. A method \for determining the presence of a drug 
candidate molecu\e in a liquid sample, wherein said drug 
candidate molecules is capable of interacting with a 
biomolecule probe, said method comprising the steps of; 

providing the microarray of claim 33, said spots in 
said microarray comprising said biomolecule probe capable 
of interacting with saick drug candidate molecule; 

contacting said microarray with said liquid sample 
and incubating said liquid \sy6mpl^ with said microarray to 
permit said interaction of |^a/cHarug candidate molecule 
with said biomolecule probe; 

removing any unbound portion of said liquid sample 
from said microarray; 

contacting said microarray wiYh developing reagent, 
said developing reagent comprising V>ptically detectable 
molecules, said optically detectable\molecules reacting 
with and binding to selected individual spots, said 
reacting and binding of said optically detectable 
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molecules to said spots being dependent on the presence 
>f said drug candidate molecule in said liquid sample; 

removing said developing reagent from said 
mi6a:oarray following said reaction and binding of said 
optimally detectable molecules; and 

inalyzing said microarray for optical detection of 
said optically detectable molecules to determine the 
presenc^ of said drug candidate molecule in said liquid 
sample . 

45. A drilg molecule capable of interacting with a 
disease-related biomolecule in a mammal and thereby 
providing prophylactic or therapeutic benefits to a 
mammal to whicsh the drug is administered, said drug 
molecule shown \to interact with said disease-related 
biomolecule by a method comprising the steps of: 

providing the \aicroarray of claim 33, said spots in 
said microarray \comprising said disease-related 
biomolecule as a probed 

contacting said microarray with liquid sample and 
incubating said liquid Ngaippl^: with said microarray to 
permit interaction of a 
biomolecule probe ; 

removing any unbound portion of said liquid sample 
from said microarray; 

contacting said microarra^ with developing reagent, 
said developing reagent comprising optically detectable 
molecules, said optically detectable molecules reacting 
with and binding to selected individual spots, said 



^dijdate^ drug molecule with said 
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^reacting and binding of said optically detectable 
)lecules to said spots being dependent on the 
interaction of said candidate drug molecule with said 
disease-related biomolecule; 

removing said developing reagent from said 
microa^ray following said reaction and binding of said 
optically detectable molecules; and 

analyzing said microarray for optical detection of 
said optimally detectable molecule to confirm the 
capability af said candidate drug to interact with said 
disease-related biomolecule probe. 



46. A method \for determining the presence of a 
particular nucleicc acid sequence within a liquid sample 
15 of nucleic acids, sVid method comprising the steps of: 

providing the microarray of claim 33, said spots in 
said microarray composing a nucleic acid probe capable 
of hybridizing with \ said particular nucleic acid 
sequence, wherein said p^rtil^lar nucleic acid sequence 
20 comprises a portion compJS^men^ary^to said nucleic acid 

probe; 

contacting said microarivay with said liquid sample 
and incubating said liquid sampsLe with said microarray to 
permit said hybridization of saick particular nucleic acid 
25 sequence with said nucleic acid probe; 

removing any unhybridized portion of said liquid 
sample from said microarray; and 

analyzing said microarray for optiscal detection of 
said nucleic acid sequences bound to sa\d nucleic acid 
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probe of the microarray spot to determine the presence 
>f said particular nucleic acid sequence in said liquid 
imple . 
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47. \ A kit for detecting a biomolecule analyte in a 
liquixi sample, said kit comprising: 

uhe microarray of claim 33; and 

reagents and instructions for practicing the method 
of claim\43. 

48. A kit\ for determining the presence of a drug 
candidate m\lecule in a liquid sample, said kit 
comprising: 

the microa^sray of cl aim 3 3; and 

reagents ana\ instructions for practicing the method 
of claim 44. 

49. A kit for determining the presence of a particular 
nucleic acid sequence Vithin a liquid sample of nucleic 
acids, said kit comprising: 

the microarray of claim 33; and 

reagents and instructions for practicing the method 
of claim 46. 
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